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20.  Abstract 


Pursuant  to  Public  Law  92-367,  Phase  I Inspection  Reports  are  prepared 
under  guidance  contained  in  the  recommended  guidelines  for  safety 
inspection  of  dams,  published  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  2031^.  The  purpose  of  a Phase  I investigation  is 
to  identify  expeditiously  those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  conditions  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a Phase  I investigation;  however,  the 
investigation  is  intended  to  identify  any  need  for  such  studies. 


Based  upon  the  field  conditions  at  the  time  of  the  field  inspection 
and  all  available  engineering  data,  the  Phase  I report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aspects  of 
the  dam.  The  engineering  techniques  employed  give  a reasonably 
accurate  assessment  of  the  conditions  of  the  dam.  It  should  be 
realized  that  certain  engineering  aspects  cannot  be  fully  analyzed 
during  a Phase  I inspection.  Assessment  and  remedial  measures  in  the 
report  include  the  requirements  of  additional  indepth  study  when 
necess ary. 


Phase  T reports  include  project  information  of  the  dam  and 
appurtenances,  all  existing  engineering  data,  operational  procedures, 
hydraulic/hydrologic  data  of  the  watershed,  dam  stability,  visual 
inspection  report  and  an  assessment  including  required  remedial 
measures. 
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SECTION  I - project  INFORMATION 


1 . 1  C • ncral : 

1.1.3  Authority:  Public.  La w 92-367,  8 August  197.1,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers  to  initiate 
a national  program  of  safety  inspections  of  dams  throughout  the  United 
States.  The  Norfolk  District  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the  Commonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a Phase  I 
inspection  according  to  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams  (see  Reference  1,  Appendix  VIl) . The  main 
responsibility  is  to  expeditiously  identify  those  dams  which  may  be  a 
potential  hazard  to  human  life  or  property. 

1.2  Project  Description: 

1.2.1  Dam  and  Appurtenances:  Mountain  Run  Dam  No.  8A  is  an 
earth-fill  structure  about  570  feet  long  and  34  feet  high.  The  top  of 
the  dam  is  14  feet  wide  and  is  at  elevation  465.0  feet  m.s.l.  Side 
slopes  are  2.5  horizontal  to  1 vertical  (2.5:1)  on  the  downstream  side 
and  3:1  on  the  upstream  side. 

The  principal  spillway  consists  of  a 24-inch  diameter  reinforced 
concrete  pipe,  running  through  the  dam  at  a low  level.  This  pipe  is 
served  by  a drop-inlet  structure  (riser)  located  in  a low  elevation  of 
the  reservoir  just  upstream  from  the  heel  of  the  embankment.  The 
crest  of  the  riser  is  at  elevation  445.0.  The  principal  spillway 
rests  on  solid  rock. 

The  emergency  spillway  is  a vegetated  earth  side-channel  spillway 
located  off  the  west  end  of  the  dam.  It  has  a bottom  width  of  about 

125  feet  with  a crest  at  elevation  459.5  and  side  slopes  of  3:1.  The 
emergency  spillway  is  cut  into  silty  clay,  weathered  mica  schist  and 
weathered  granite. 

A 24-inch  round  slide  headgate  with  the  bottom  at  the  floor  of  the 
riser  (elevation  435)  is  located  on  the  upstream  side  of  the  riser, 
thus  permitting  withdrawal  of  water  from  the  bottom  of  the  reservoir. 

1.2.2  Location:  Mountain  Run  Dam  No.  8A  is  located  on  Mountain 
Run  about  six  miles  west  northwest  of  Culpeper,  Va.  The  reservoir 
formed  by  the  dam  is  known  locally  as  Caynor  Lake. 
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1.2.3  Size  Classification:  The  dam  is  classified  as  an 
"intermediate"  size  structure  bee  tve  of  its  maximum  fa  tor./’,  e potential 
of  1870  acre-feet. 

1.2.4  Hazard  Classifi  cation:  The  dam  is  located  in  na  urban  area 
and  is  therefore  given  a high  hazard  classification  in  accordance  with 
guidelines  contained  in  Section  2.1.2  of  Reference  1,  Appendix  VII. 

The  hazard  classification  used  to  categorize  dams  is  a function  of 
location  only  and  has  nothing  to  do  with  its  stability  or  probability 
of  failure. 

1.2.5  Ownership:  Dr.  Elliot  Morris 

4000  Cathedral  Avenue 
Washington,  D.  C.  20016 

1.2.6  Purpose : Flood  Control. 

1.2.7  Design  and  Construction  History:  The  dam  was  designed  and 
constructed  under  the  supervision  of  the  U.S.  Soil  Conservation 
Service.  Construction  was  completed  in  1959. 

1.2.8  Normal  Operational  Procedures:  Operation  of  the  project  is 
automatic.  The  principal  spillway  is  ungated,  therefore  water  rising 
above  the  crest  of  the  drop  inlet  is  automatically  passed  downstream. 
Similarly  water  is  automatically  passed  through  the  emergency  spillway 
in  the  event  of  an  extreme  flood  which  fills  the  flood  storage  space. 

1.3  Pertinent  Data: 

1.3.1  Drainage  Areas:  The  dam  controls  a drainage  area  of  5.0 
square  miles. 

1.3.2  Discharge  at  Dam  Site: 

Maximum  flood  at  dam  site  not  known. 

Principal  Spillway: 

Pool  level  at  emergency  spillway  crest  ....  66  c.f.s. 

Emergency  Spillway: 

Pool  level  at  top  of  dam 4,400  c.f.s. 
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1.3.3  Pan  anti  Reservoir  Data:  Pertinent  data  on  the  dn.n  and 
reservoir  are  slur./::  in  the  following  tabl 


Table  1.1  DAM  AMD  1-'S  IRVOIR  DATA 


Elevation 

— 

Reservoir 

Capacity 

Item 

feet 
m.  s . 1 . 

Area 

ac  res 

Acre 

feet 

Watershed 

inches 

Length 

miles 

Top  of  dam 

465.0 

171 

1870 

7.0 

_ 

Maximum  pool,  design 
surcharge 

462.8 

152 

1520 

5.7 

1.6 

Emergency  spillway  crest 

459.5 

124 

1063 

4.0 

- 

Principal  Spillway  crest 

(a)  445.0 

22 

73 

0.3 

0.4 

Streambed  at  centerline 
of  dam 

431± 

0 

0 

0 

0 

(a)  Top  of  conservation  pool  and  bottom  of  flood  control  pool. 


SECTION  2 - ENGINEERING  DATA 


2.1  Des ign : Th  ■ Nam  was  designed  and  constructed  under  the 
d ; -action  of  the  U.S.  Soil  Conservation  Ser  ■ e . As-built  drawl:  gs 
-I'i  complete  design  da  .'a  are  available  in  the  office  of  the  Sta!  • 
Conservationist,  U.S.  Soil  Conservation  Servic-,  P.0.  Box  10026, 
(federal  Building,  Room  9201)  Richmond,  Va.  23240. 

A geologic  (foundation)  investigation  v>.s  conducted  at  the  site  by 
the  SCS  during  the  initial  design  stages.  The  investigation  con  listed 
of  excavating  and  examining  18  test  pits  along  the  proposed  dam 
alignment,  principal  and  emergency  spillways  and  borrows  areas.  The 
test  pits  were  excavated  with  an  industrial  tractor  to  a depth  of  11 
feet  or  refusal  on  rock.  Geologic  logs,  profiles,  and  a report  of 
investigation  with  foundation  recommendations  were  prepared  based  on 
the  test  pit  excavations.  The  profiles  are  shown  on  Plate  III, 
Appendix  I,  and  the  geologic  report  is  inclosed  as  Appendix  IV. 

The  embankment  structure  consists  of  a compacted  earth  dam.  The 
design  recommendations  according  to  Appendix  VI  indicated  that  ML  and 
MR  materials  be  used  in  the  center  section  and  that  SM  material  be 
used  in  the  outer  sections  of  the  embankment.  The  ML  and  MH  material 
should  be  placed  at  100%  and  the  SM  material  be  placed  at  95  to  97.5% 
of  the  maximum  dry  density  established  by  the  standard  practice 
compaction  test.  Information  on  the  typical  section  of  the  fill 
placement  was  not  available. 

As  the  embankment  is  built  on  bedrock,  the  seepage  along  the  bedrock 
surface  is  controlled  by  a core  trench  which  has  a base  width  of  14 
feet  (see  Plate  III,  Appendix  I)  and  extends  one  foot  into  granite  or 
3 to  10  feet  into  the  weathered  schist  with  the  actual  depth 
determined  as  the  trench  was  excavated. 

To  control  the  phreatic  surface  and  to  collect  seepages,  a 
drainage  system  is  located  under  the  downstream  portion  of  the  dam. 

The  drainage  system  consists  of  a trench  approximately  3 feet  wide  by 
a minimum  of  4 feet  deep  filled  with  graded  filter  material  and  a 
6-inch  perforated  pipe.  An  intercepting  drain  consisting  of  a trench 
and  a pipe  (size  not  specified)  connects  the  seepage  drain  and  runs 
parallel  to  the  principal  spillway  to  the  plunge  pool.  Five  anti-seep 
collars  were  built  around  the  principal  spillway  under  the  upstream 
and  center  portion  of  the  dam  to  control  the  problem  of  piping. 

The  emergency  spillway  located  at  the  right  abutment  is  formed  by 
a cut  into  materials  consisting  of  sandy  silt,  silty  clay,  and 
weathered  mica  schist. 


6 


R-.>  furring  to  Appendix  VI,  eight  soil  snm.p!  were  tested  for  soil 
classification.  Samples  obtained  from  tha  erne  , , -ncy  spillway  cut  area 
war*  classified  as  Ml.,  Ml!  a.'d  SM  materials.  Samples  obtained  from  tL'» 
floodplain  were  classified  ns  SM  and  ML  materials.  Almost  the  entire 
amount:  of  fill  required  fo»*  constructing  the  ikment  was  excavat"  ' 

from  the  spillway  area.  The  maximum  dry  density  of  the  ML  and  SM 
materials  ranged  from  93.5  to  99.5  pcf.  Consolidated  undrained  tests 
were,  conducted  on  a MH  and  a ML  material.  Results  of  triaxial  test 
performed  on  sample  compacted  at  optimum  water  content  and  on  sample 
compacted  at  100%  saturated  water  content  for  each  material  were  as 
follows : 


Type  of  Soils 

Compaction 
Water  Content 
% 

Max imum  dry 
densi ty 
pc  f 

Angle  of 
int . friction 
Degree 

Cohesion 

psf 

MH 

26  (sat.) 

98 

31 

0 

MH 

19  (opt.) 

97 

31 

288 

ML 

30  (sat.) 

96 

30 

288 

ML 

17  (opt.) 

96 

30 

1370 

The  stability  of  the  embankment  slopes  was  checked  with  the 
Swedish  circle  method  of  analysis  (given  in  Appendix  VI).  The  factor 
of  safety  is  1.40  for  the  upstream  slope  with  drawdown  from  El.  459.5 
(emergency  spillway  crest)  and  1.96  for  the  downstream  slope  with  a 
drain  at  c/b  = 0.5.  The  stability  calculations  were  not  available. 

For  additional  information  on  slope  stability  analysis,  see  Section  6 
and  Appendix  V.  The  foundation  for  embankment  is  bedrock  and  no 
design  information  on  settlement  analysis  for  the  embankment  was 
available. 

2.2  Construction:  The.  construction  records  were  not  furnished  by 

the  SCS  office  in  Richmond,  but  they  are  available  from  the  SCS  office 
in  Washington,  D.  C. 

2.3  Operation : There  is  no  known  operation  and  instrumentation 
procedure . 

2.4  Evaluation:  See  Evaluation  given  in  Section  6.3. 
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SECTION  3 - VISUAL  TL'Sr'KCTION 


3.1  Findings:  Field  i rvation  are  out  1 i 1 in  Appendix  ITT.  is 

excessive  growth  of  vegoU1 ’•  ‘on  on  the  embankin'.;..  •• , abutments,  in  the  ! ..-ndiate 
down  it  ream  area,  and  riprap  protecting  d is  char  / • channel.  Several  anim-jl 
burrows  were  noted  in  the  ibankment.  Wet  spot.. , supporting  lush  growth,  were 
noted  within  the  immediate  downstream  area.  A mall  hole  was  also  note-!  in  a 
nearby  downstream  area.  This  may  be  a depression.  Colloidal  sediment  was 
evident  in  foundation  drain  pipes.  The  dam  has  no  staff  gages  or 
instrumentation.  The  access  walkway  to  the  riser  was  damaged.  Manual 
controls  were  not  available  to  operate  intake  valves  in  the  riser. 

3.2  Evaluation : Overall  the  dam  was  in  fair  condition  at  the  time  of 
inspection.  However,  some  minor  remedial  measures  are  required.  Excessive 
growth  encourages  the  development  of  deep  rooted  vegetation.  This  type  of 
growth  can  encourage  piping  within  the  embankment  and  undermine  riprap 
protection.  Excessive  growth  at  the  toe  and  downstream  areas,  the  wet  spots 
and  the  depression  are  indications  of  seepage;  although  no  direct  correlation 
could  be  made  with  any  of  the  above  mentioned  factors.  Annual  SCS  inspections 
have  revealed  that  wet  spots  have  been  problem  since  1962.  The  geology  report 
in  Appendix  IV  indicates  that  there  is  a spring  in  the  downstream  area.  The 
spring  may  be  the  sole  source  for  the  wet  spots.  However,  the  above  findings 
are  indicative  that  more  specific  measures  should  be  taken  to  closely  monitor 
the  structure. 


SECTION  4 - ORE  RATIONAL  PROCEDURES 


4.1  Pro?:', '".res : Operation  or  the  project  is  autos.i-it.ic.  The 
24-inch  di tor  principal  spillway  : 3 ungated,  therefore  water  rising 
above  the  crent  of  the  drop  inlet.  is  automatically  pass-. -i  downstream. 
This  in  turn  automatically  maintain-;  the  pool  level  at  or  "ear 
elevation  443  ft.  m.s.l.  most  of  the  time.  Water  is  automatically 
passed  through  the  ungated  emergency  spillway  in  the  event  of  an 
extreme  flood  which  fills  the  flood  storage  space. 

4.2  Maintenance : Maintenance  of  the  project  consists  mainly  of 
fertilizing,  liming,  and  mowing  the  embankment  and  spillway;  seeding 
and  mulching  bare  areas;  painting  the  trash  racks;  and  repairing 
gullies  that  might  occur. 

4.3  Inspection : The  project  is  inspected  annually  to  insure 
proper  maintenance.  The  inspection  of  the  dam  is  conducted  as  part  of 
the  Annual  Inspection  of  the  works  of  improvement  in  the  Mountain  Run 
Watershed.  The  inspection  team  consists  of  representatives  from  the 
Town  of  Culpeper,  the  U.  S.  Soil  Conservation  Service,  the  Virginia 
Soil  and  Water  Conservation  Corrmission , the  Culpeper  Soil  and  Water 
Conservation  District  and  the  Mountain  Run  Watershed  Association. 

4.4  Warning  System;  At  the  present  time,  there  is  no  warning 
system  or  evacuation  plan  in  operation. 


SECTION  5 - HYDRAULIC/ HYDROLOGIC  DESIGN 
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5.1  Design:  Th  elevation  of  the  cr<-  . (445.0  feet  m.s.l.)  nf 

the  drop  inlet  to  i ■ principal  spillway  ..  established  at  an 

elevation  which  won1.  : provide  the  conserv  ' ion  storage  needed  f.  - 
sediment  deposit.  V.  ; capacity  (66  c . f . s . with  reservoir  level  at 

crest  of  emergency  :->'llway)  of  the  principal  spillway  was  e r.  tab  !’  shed 

by  consideration  of  a number  of  factors  including  (l)  the  capability 

/ of  evacuating  the  flood  storage  space  w i th in  a reasonable  time  10 

days),  (2)  not  passing  damaging  flows  downstream,  and  (3)  the 
capability  of  the  reservoir  to  store  flood  waters.  The  crest 
(elevation  459.5)  of  the  emergency  spillway  was  established  at  the 
maximum  elevation  reached  in  routing  the  principal  spillway  hydrograph 
which  resulted  from  the  100-year  rainstorm.  The  elevation  of  the  top 
of  the  dam  (elevation  465.0)  was  established  by  the  maximum  elevation 
reached  in  passing  the  emergency  spillway  hydrograph  (elevation  462.8) 
plus  an  allowance  of  2.2  feet  for  wave  action.  This  procedure  was 
used  before  the  elevation  of  the  top  of  the  dam  is  determined  by 
routing  the  freeboard  hydrograph. 

The  design  of  the  dam  was  based  on  a low  SCS  Standard  design 
criteria,  consequently  it  is  not  capable  of  passing  the  Probable 
Maximum  Flood  (PMF)  without  overtopping  the  dam.  The  size  of  the 
emergency  spillway  and  freeboard  hydrographs  (when  used)  vary  with  the 
hazard  classification,  being  relatively  smaller  for  dams  having  a low 
hazard  classification  and  larger  for  dams  having  a high  hazard 
classification. 

5.2  Hydrologic  Records:  None 

5.3  Flood  Experience:  Flooding  during  Hurricane  Agnes  in 
Culpeper  in  June  1972  was  reduced  somewhat  by  this  dam. 

5.4  Flood  Potential:  Design  features  of  the  dam  were  established 
by  routing  various  hvdrographs  as  noted  in  paragraph  5.1. 

5.5  Reservoir  Regulation:  Pertinent  dam  and  reservoir  data  are 
shown  in  Table  1.1. 

Regulation  of  flow  from  the  reservoir  is  automatic.  Water  rising 
above  the  crest  of  the  drop  inlet  flows  into  this  inlet  and  through 
the  dam  in  the  24-inch  concrete  conduit.  Water  also  flows  past  the 
dam  over  the  ungated  emergency  spillway  in  the  event  water  in  the 
reservoir  rises  over  the  crest  of  the  spillway. 
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Outlet  discharge  capacity,  reservoir  area  and  storage  capacity 
and  hydrograph  a 1 routing  determinations  were  obtained  froa 
r *p  -ts  and  computation;  furnished  oy  the  Sol1  Conservation  Service 
(;;  The  routing  of  t.ie  emergency  spillway  hydrograph  began  with 

Hi  • reservoir  level  at  the  crest  of  the  principal  spillway. 

[ 5.6  Overtopping.  Potential;  The  probabl-  rise  in  the  reservoir 

a..  1 other  pertinent  information  on  reservoir  pirformance  in  various 
hydrographs  is  shown  in  the  following  table: 
f Table  5.1  RESERVOIR  PERFORMANCE 


Item  Normal 

Hyd 

Pr inc ipal 
Spillway 
(a) 

rograph 

Emergency 

Spillway 

Free- 

Board 

(b) 

Peak  flow,  c.f.s. 

Inflow  5 

2,180 

4,440 

12,400 

Outflow  5 

66 

2,050 

11,100 

Peak  elev.,  ft.  msl  445 

459.5 

462.8 

467.1 

Emergency  Spillway 

Depth  of  flow,  ft. 

0 

3.3 

7.6 

Avg.  velocity,  f.p.s.(c)  - 

0 

4.6 

4.8 

Non-overflow  section 

Depth  of  flow,  ft.  - 

- 

- 

2.1 

Avg.  velocity,  f.p.s.(c)  - 

" 

3.4 

(a)  100-year  flood. 


(b)  Probable  maximum  flood  by  COE  standards. 

(c)  Maximum  velocity  at  crest  about  150  to  200%  of  the  average 
veloc  ity. 

5.7  Reservoir  Emptying  Potential:  The  24-inch  gated  opening  on 

the  upstream  side  of  the  riser  at  a low  level  will  permit  withdrawal 
of  about  66  c.f.s.  with  the  reservoir  level  at  the  principal  spillway 
crest  and  essentially  dewater  the  reservoir  in  less  than  two  day. 

5.8  Evaluation:  Hydrologic  and  hydraulic  determinations  prepared 
by  the  SCS  as  a basis  for  design  of  the  project  appear  reasonable. 

The  PMF  would  overtop  the  dam  by  2.1  feet.  The  emergency  spillway 
will  pass  a flood  greater  than  1/2  of  the  PMF  without  overtopping  the 
dam.  The  spillway  is  considered  to  be  inadequate  but  not  seriously 
inadequate.  Possible  breaching  of  the  dam  was  considered  in  the 
design  of  Dam  No.  50  which  is  located  downstream. 
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SECrro-T  6 - DAM  STABILITY 


6.1  Foundation:  Mountain  Run  Dam  # 8A  is  fo,i.-v>'*!  on  alluvial  and 
residual  soils  overlying  mat'-  rphic  bedrock.  A l»-"oot  wide  (base) 
cutoff  or  core  trench  keys  t!i  - earth  embankment  i ir.  ) *’airly  competent 
bedrock.  A seepage  drain,  - =at  wide,  runs  approximately  350  feet 
along  the  length  of  the  dam  2?  feet  downstream  of  t:  • centerline.  The 
drain  system  is  founded  on  weathered  bedrock  and  varies  in  thickness 
according  to  local  foundation  conditions.  "As-built"  drawings  of  the 
seepage  drain  and  cutoff  trench  are  shown  on  Plates  II  and  III, 
respectively,  in  Appendix  I.  A geologic  report  of  the  dam  site  is 
inclosed  in  Appendix  IV.  The  remainder  of  this  section  deals  with 
describing  the  geologic  location  of  the  dam  site  and  the  foundation 
cond it  ions . 

The  dam  site  is  located  within  the  Piedmont  Plateau  Physiographic 
Province  of  Virginia  which  is  underlain  by  predominately  igneous  and 
metamorphic  rocks  of  Precambian  to  Cambian  age.  A narrow  band  of  much 
younger  sedimentary  rocks  comprising  the  Triassic  Basin  trends 
northeast-southwest  through  much  of  the  Piedmont.  A section  of  the 
basin  cuts  through  the  Culpeper  area.  The  contact  between  the 
sedimentary  rocks  of  the  basin  and  the  older  metamorphic  rocks  to  the 
west  is  a border  thrust  fault  that  intersects  the  City  of  Culpeper. 
Subsequent  thrust  and  transverse  faulting  which  occurred  along  the 
border  area  after  the  basin's  formation  has  greatly  complicated  the 
local  geology. 

The  dam  site  is  located  approximately  three  miles  west  of  the 
basin  contact  and  is  underlain  by  Cambrian  Age  metamorphic  rocks  of 
the  Lynchburg  Formation.  At  the  dam  site,  the  Lynchburg  Formation  is 
composed  of  mica  schist  and  granite  gneiss.  The  mica  schist  comprises 
the  right  abutment  and  right  portion  of  the  channel  section.  The 
steeper  left  abutment  and  remaining  portion  of  the  channel  section  is 
composed  of  the  granite  gneiss.  Residual  soils  ranging  from  2 to  4 
feet  and  1 to  2 feet  overlie  the  bedrock  on  the  right  and  left 
abutments  respectively.  Alluvial  soils  ranging  from  6 to  15  feet 
overlie  the  bedrock  along  the  channel  section. 

The  structural  relationship  between  the  mica  schist  and  granite 
gneiss  was  not  determined  from  the  limited  foundation  investigation. 
The  bedding/or  schistosity  of  ' le  rocks  was  not  mapped  and  no 
prominent  joint  system  was  noted,  however,  numerous  small  clay  filled 
joint'  "are  observed,  especially  within  the  mica  schist.  No 
verification  of  the  foliation  or  jointing  was  mad?  during  the  Corps' 
visual  inspection  since  no  outcrops  exist  at  the  site. 
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The  condition  of  the  foundation  bedrock  varies  from  fairly 
competent  to  badly  weathered  as  indicated  on  the  test  pi'  logs  and 
described  in  the  geologic  report.  The  mica  schist  bedrock  -~omprising 
the  right  abut  . nt  is  fairly  soft  a ! friable  to  the  depth  . C 
exploration.  The  schist  under  the  channel  section  is  bar ' . and  less 
weathered.  The  granite  gneiss  comprising  the  steeper  1- -ft  abutment  is 
much  harder  an  ad  more  competent.  Since  field  permeability  sad 
consistency  tests  were  not  performed  on  the  foundation  materials,  an 
accurate  determination  of  the  foundation  condition  is  nut  possible.  A 
small  spring  is  located  on  the  downstream  side  of  the  left  abutment 
approximately  100'  from  the  crest.  The  spring  existed  before  the  dam 
placement  and  did  not  develope  as  a result.  During  the  Corp's  visual 
inspection,  the.  spring  was  located  and  checked.  At  that  time,  clean 
water  was  flowing  from  the  spring  at  approximately  10  gpm. 

Based  on  the  dam  profile  on  Plate  III,  Appendix  I,  the  cutoff 
trench  and  seepage  drain  were  placed  into  weathered  bedrock.  In  the 
geology  report,  it  was  recommended  that  the  trench  be  placed  1 foot 
into  firm  gneiss  on  the  left  abutment  and  3 to  10  feet  into  the 
weathered  schist.  The  actual  placement  depth  of  cutoff  trench  and 
seepage  drain  are  not  exactly  known,  however.  The  notes  listed  on  the 
profile,  Plate  III,  and  the.  seepage  drain  detail,  Plate  II,  indicate 
that  field  decisions  were  made  pertaining  to  the  exact  thicknesses  and 
grade  depths  of  both  the  seepage  drain  and  cutoff  trench. 

Construction  reports  were  not  available  to  check  these  figures  or 
determine  the  foundation  materials  and  their  conditions.  It  is 
assumed  that  the  trench  was  placed  into  competent,  impermeable  bedrock 
and  that  the  seepage  drain  was  founded  on  impermeable  materials  and 
extended  to  intercept  any  water  bearing  statum  as  indicated  in  the 
notes . 

Since  the  construction  reports  were  not  available  for  review,  a 
proper  determination  of  the  foundation  conditions  under  the  cutoff 
trench  and  seepage  drain  is  not  possible. 

6.2  Embankment : Referring  to  Plate  V,  Appendix  I,  the  upstream 
slope  is  1 vertical  to  3 horizontal  from  the  crest  of  dam  to  El.  4-^7 .0 

where  it  flattens  to  1 vertical  to  10  horizontal  forming  a berm  for  a 
vertical  distance  of  2 feet.  The  slope  continues  at  1 vertical  to  3 
horizontal  to  natural  ground.  The  20-foot  berm  is  necessary  for 
providing  the  necessary  factor  of  safety  for  stability  as  well  as  for 
protecting  the  upstream  shoreline  from  erosion  during  the  normal  pool 
operation.  The  downstream  slope  is  1 vertical  to  2'$  horizontal  from 
crest  to  toe  of  dam.  Although  not  opecified  in  the  "as-built"  drawing 
submitted  by  SCS,  it  appeared  that  the  major  portion  of  the  dam  is 
constructed  with  MH  and  ML  materials  compacted  to  100%  of  maximum  dry 
density.  Some  SM  materials  form  the  downstream  slope. 
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Referring  to  Plato  II,  Appendix  I,  tlv  .Lepage  drain  is  local'  ! at 
'■')  feet  from  the  cent '■  line  of  dam.  The  ] cation  of  drain  in  th: 
s-built"  condition  provides  a c/b  ratio  of  ! 'ss  than  0.5. 

6 . 3 Evaluation : 

b.3.1  Foundation : Most  dam  foundation;  ate  evaluated  on  th 
b . : ia  of  potential  settlement,  sliding  and  seepage.  Excessive 
ttlement  of  the  dan  is  not  a problem  because  the  foundation  is 
c - ’nosed  of  fairly  competent,  weathered  bedrock  and  dense  alluvia;-’  and 
settlement  was  not  noted  along  the  dam  alignment  during  the  visual 
inspection.  Sliding  within  the  foundation  bedrock  is  not  usually  a 
problem  under  small,  earth  dams.  In  addition,  there  are  no  adversely 
oriented  weak  planes  within  the  foundation  rock  that  would  act  as  a 
potential  sliding  plane.  The  potential  for  seepage  does  exist  within 
the  foundation  since  part  of  the  dam  is  founded  on  alluvium.  The 
cutoff  trench  and  seepage  drain  were  supposedly  placed  below  the 
alluvium  into  weathered  bedrock  to  cutoff  and  control  all  seepage. 
Whether  seepage  will  take  place  under  the  cutoff  trench  and  seepage 
drain  cannot  be  judged  because  the  foundation  materials  and  their 
conditions  under  the  trench  and  drain  are  not  known.  It  is  assumed 
that  all  possible  seepage  zones  encountered  during  the  trench 
excavation  were  adequately  treated.  At  the  time  of  the  inspection  the 
flow  from  the  toe  drain  was  less  than  1 cfm  and  no  wet  areas, 
developed  since  construction,  were  noted  downstream. 

Due  to  the  geologic  location  of  the  dam  site,  faulting  in  the 
foundation  rocks  should  have  been  anticipated  and  more  thoroughly 
investigated.  Because  prominent  jointing,  fault  zones,  and  open 
foliation  planes  in  the  foundation  rocks  were  not  encountered  within 
the  test  pits  does  not  conclude  their  non-ex istance . A more  detailed 
investigation  utilizing  deep  core  borings  may  have  encountered  all  of 
them.  The  existing  cutoff  trench  and  seepage  drain  appear  to  be 
effective  during  normal  pool  conditions  as  evidenced  in  the  visual 
inspection.  However,  should  upstream-downstream  striking  open  joints, 
fault  zones  or  open  zones  along  foliation  exist  within  the  foundation 
bedrock  below  the  trench,  high  (flood)  water  conditions  could  induce 
uncontrolled  seepage  through  them.  The  toe  drain  and  downstream  area 
should  be  closely  monitored  during  high  water  conditions  to  determine 
unsafe  seepage. 

6.3.2  Embankment : The  embankment  slopes  meet  the  requirement 
recommended  by  the  U.  S.  Bureau  of  Reclamation  for  small  zoned 
earth  fill  dams  on  stable  foundation.  Since  no  undue  settlement,  crack 
or  seepage  was  noted  at  the  time  of  inspection,  it  appears  that  the 
embankment  is  adequate  for  normal  pool  operation  with  water  level  at 
El . 445. 
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The  stability  analyst::  for  pool  level  at  ; - : -,"’ncy  spillway  crest, 

El.  t ' ■* . 5 is  based  on  the  iterated  MH  material,  -hich  is  a 

rep tentative  material  for  the  major  portion  of  the  dam.  The  factor 
of  safety  of  the  upstream  ’.ope  for  the  drawdnv  sedition  is  1 .AO  a: 
given  in  Appendix  VI.  Re  foreace  1,  Appendix  VI  f -"'commends  a factor 
of  safety  of  1.2.  The  factor  of  safety  for  th  • downstream  slope  with 
drain  at  c/b=0.5  is  1.96.  Tf  the  drain  is  locatni  in  the  less 
pervious  MII  materal,  the  factor  of  safety  for  th  downstream  slope 
will  be  less  than  1.96,  since  the  steady  seepage  pressure  will  be 
greater  than  the  design  condition  with  drain  at  c/b=0.5.  Reference  1, 
Appendix  VII  recommends  a factor  of  Safety  of  1.3.  As  the  embankment 

was  built  on  rock,  the  stability  of  slopes  must  also  be  checked  with  a 

sliding  block  method  of  analysis. 


SECTION  7 ASSESS‘';:MT/REMEDIAL  measures 

7.1  D ::n  Assessment:  Refere-v  ; l,  Appendix  VII,  reco  vnends  a 
Spillway  D -a!  ••  Flood  equivalent  to  the  PMF.  Since  the  PMF  tops  the 
crest  of  t’.'-'*  ci,  the  emergency  spillway  is  considered  ’ (equate. 
However,  t.h  • .pillway  capacity  is  not  considered  series  ;ly  inadequate, 
because  it  can  pass  more  than  one-half  the  PMF. 

Based  on  the  visual  inspection  and  review  of  existing  records, 
there  is  no  apparent  problem  that  would  require  immediate  action  for 
the  normal  pool  conditions.  The  actual  embankment  structure  appears 
to  be  similar  to  the  "as-built"  drawings.  Without  the  construction 
records,  the  stability  of  the  embankment  under  designed  loading 
conditions  cannot  be  assessed  although  the  embankment  slopes  meet  the 
requirement  recommended  by  the  U.S.  Bureau  of  Reclamation  for  small 
zoned  earth  fill  dams  on  stable  foundation  (Reference  2,  Appendix  VII). 

7.2  Remedial  Measures:  There  is  no  immediate  need  for  remedial 
measures.  However  the  following  actions  are  suggested  and  should  be 
initiated  within  12  months.  These  measures  are  suggested  for 
monitoring  and  maintenance  purposes  only. 

7.2.1  The  grasses  on  the  faces  of  embankment  should  be  maintained 
in  such  a condition  that  will  facilitate  the  annual  inspection. 

7.2.2  Remove  woody  vegetation  in  downstream  discharge  channel 
riprap  to  eliminate  deep  rooted  growth. 

7.2.3  Backfill  animal  burrows  located  in  the  emergency  spillway, 
embankment  and  abutments. 

7.2.4  Either  repair  or  remove  damaged  access  to  the  riser. 

7.2.5  The  crest  of  the  dam  should  be  closed  to  vehicular  traffic 
and  the  bare  spots  should  be  reseeded.  In  the  event  that  tha  traffic 

cannot  be  successfully  controlled,  the  crest  must  be  paved  to  protect 
against  erosion. 

7.2.6  Record  the  pool  elevation  and  flow  rate  of  the  seepage 
drain  whenever  the  pool  level  rises  7 ft.  or  more  above  the  normal 
pool  elevation.  Staff  gage  or  other  equivalent  method  should  be 
placed  to  indicate  the  pool  level. 
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FIELD  OBSERVATIONS 


Nana  of  Dam:  Mountain  Run  Dam  No.  8A 
County:  Culpeper  State:  Virginia 

Coordinates:  Lat . 38°29'42"  Long.  78°04'40" 

Data  of  Inspection:  8 Juno  1978 

Weather:  Overcast  - Temperature : 75°F 

Pool.  Elevation  at  Time  of  Inspection:  445'  m.s.l. 

Tai.lv/ater  at  Time  of  Inspection:  431'  m.s.l. 

Inspection  Personnel: 

State  Water  Control  Board 
H.  Wigglesworth 

Corps  of  Engineers 
W.  Barker 
L.  Jones 

D.  Pezza  (Recorder) 

J.  Robinson 

1 . Embankment : 

1.1  Surface  Cracks:  The  slopes,  crest,  and  abutment  contacts 
were  inspected.  The  slopes,  toe,  and  downstream  left  abutment  contact 
were  covered  with  3 to  4 feet  of  light  vegetation,  making  observations 
difficult.  The  vegetation  was  predominately  grass  with  some  other 
types  of  growth  including  fungus,  oak,  maple  and  fur  trees.  The  rest 
of  the  embankment  was  trimmed  to  3 or  4 inches.  Soil  conditions  were 
very  moist  due  to  damp  weather  conditions.  No  cracks  were  noted  on 
the  dam. 

1.2  Unusual  Movement : No  unusual  movement  was  noted  on  the  dam. 
Again  vegetation  inhibited  observations. 

1.3  Sloughing  or  Erosion:  No  sloughing  was  noted.  Erosion  was 
limited  to  randomly  located  animal  borrows  6 to  8 inches  in  diameter. 
Four  holes  were  found,  two  on  each  slope  of  the  dam.  High  vegetation 
inhibited  observations. 

1.4  Alignment:  The  vertical  and  horizontal  alignment  of  the  dam 
did  not  deviate  from  the  as  built  drawings.  The  crest  of  the  dam 
serves  as  a gravel  access  road. 

1.5  Riprap:  The  only  riprap  on  the  dam  was  in  the  discharge 
channel.  Refer  to  section  2.3  for  comments. 


1.6  Junctions : Conditions  appeared  good.  Thu  downstream  left 

abutment  contact  was  difficult  to  observe  due  to  high  ■'•■g/»tntion.  A 
small  de.pr  -is  ion  approximately  1 feet  in  diameter  an.!  i foot  deep  was 
noted  in  the  downstream  area.  it  is  located  about  f .-"t  downstream 

of  the  toe  id  100  feet  left  of  ; h • right  abutment  rytncy  spillway 

dike.  The  cause  of  the  depression  was  undetermined.  N > wet  spots 
were  in  the  immediate  area.  Ilu.  /er,  wet  spots  were  or  d in  the  low 
lying  downstream  area  as  noted  in  Section  1.7. 

1.7  Seepage : Several  wet  -pots  were  noted  in  a ;•  -renal  area 
located  ri/ht  of  the  outlet  channel  within  a low  lyii  •,  downstream  area 
extending,  from  the  toe  to  about  100  feet  downstream.  Vegetative 
growth  in  the  downstream  slope  became  much  thicker  towards  the  toe. 

The  low  lying  area  supported  lush  swamp  like  growth.  The  terrain  was 
rather  soft.  No  other  wet  spots,  erosion  or  boiling  was  noted  at 
abutments,  in  embankments,  or  aong  conduits.  However,  the  wet 
conditions  coupled  with  the  unusual  heavy  growth  of  vegetation  on  the 
lower  downstream  slope  indicates  seepage.  No  direct  correlation  could 
be  made  with  the  depression  which  was  dry. 

1.8  Drains : The  structure  has  a toe  foundation  drain.  A 6 inch 
corrugated  metal  discharge  pipe,  serving  the  drain,  was  located  just 
right  of  the  spillway  conduit  at  approximately  the  same  invert 
elevation.  The  pipe  was  flowing  less  than  one-sixth  full  and  the 
water  was  clear.  A rust  colored  colloidal  sediment  was  noted  in  the 
bottom  of  the  pipe. 

1.9  Instrumentation:  There  were  no  instrumentation  or  staff 
gages  for  the  entire  dam. 

2.  Water  Works: 

2.1  Intake  Structure:  Access  to  the  riser  was  damaged; 
therefore,  the  inlet  was  observed  from  the  heel  of  the  dam.  The 
structure  is  concrete  and  showed  no  visible  signs  of  deterioration.  A 
vertical  shaft,  without  manual  controls  for  regulation  of  intake 
values,  extended  above  the  riser.  The  regulating  works  were  not 
operated  during  the  inspection.  The  riser  had  no  trash  racks  or 
emergency  gates.  No  debris  was  lodged  in  the  inlet  nor  was  there  any 
in  the  immediate  area.  Pool  elevation  was  slightly  higher  than  the 
drop  inlet. 

2.2  Outlet  Works:  A 24  ' rich  ungated  concrete  conduit  serves  as 
the  spillway  running  from  the  riser  through  the  dam.  The ' d ischarge 
and  extended  4 to  5 feet  beyond  the  toe  of  the  dam.  It  appeared  in 
good  condition  and  was  running  about  one-sixth  full. 
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2.3  Outlet  Channel : A d i sell  • r •<>  channel  extends  from  the  tow  to 
approximately  >0  feet  downstream.  The  area  behind  and  : and  the 
conduit  is  pr;U  -ted  from  eddy  currents  with  di abased  rip’';  The 
riprap  ixtei'd-:  the  full  length  of  th  ■ outlet  channel  prote  ng  the 
slopes  and  has-;  of  the  channel.  V«-  riprap  has  settled  in  ■;  -rtain 
areas,  and  heavy  vegetation  has  gr.,-  ..  Up  through  the  roc'  :.  The 
ta  il  water  va  ’pproximate  1 y 2 fe -t  ’■■low  the  conduit  inv--  •*  . Channel 
depths  were  as  deep  as  3.5  feet  near  the  mouth  of  the  coiv!,n  t . 

3.  Emerp-uicy  Spillway;  The  illway  is  cut  into  exi  ting 
terrain.  The  channel  is  in  good  condition  and  has  excellent 
vegetative  cover  trimmed  to  3 or  4 Inches.  Several  animal  borrows 
were  located  in  the  approach  channel.  A gravel  access  road  leading  to 
the  crest  of  the  dam  cut  across  the  downstream  channel.  The  left  dike 
was  trimmed  and  appeared  in  good  condition.  The  right  cut  slope  was 
in  excellent  condition  and  was  covered  with  3 to  4 feet  of  light 
vegetation. 

4.  Reservoir : The  area  surrounding  the  upstream  reservoir 
consists  of  gentle  terrain  covered  with  pasture  land,  planted  fields 
and  heavy  vegetation.  A cottage  sits  on  the  left  abutment  overlooking 
the  reservoir.  New  construction  was  noted,  but  not  identified  on  the 
right  side  of  the  reservoir.  No  obvser vat  ions  of  sediment  could  be 
made.  The  water  was  turbid  but  free  from  debris. 

5.  Downstream  Channel:  The  channel  immediately  beyond  the  outlet 
channel  had  near  verticle  slopes  up  to  10  feet  in  height.  The  channel 
is  shallower  further  downstream.  The  slopes  did  not  show  recent 
erosion  and  they  were  covered  with  heavy  vegetation.  The  terrain 
above  the  channel  was  flat.  No  structures  are  in  the  apparent  flood 
plain  up  to  Route  633.  The  channel  was  not  checked  beyond  this  point. 

6.  Instrumentation:  There  was  no  instrumentation  or  staff  gages. 
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Rcvppal  vest  of  the  border  of  Triassic  sedi cents  and  intrusives. 
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0.0  - 0.5  Silty  loam,  brownish  red  topsoil,  some  nica. 

0.5  - 3-0  Silty  clay,  Fed,  abundant  mica,  sew-  sard  (10') 
3.0  - 3.5  vuartz  vein 


/.cress  thc- 
mnterial  to  be: 


y.O  Xica  schist,  weathered,  grayish-urovn 

valley  floor,  test  pits  (!.'os.  2,  3,  and  200)  s:.r:od  the 


I!;---  rrir.cW.1  snillway  is  tentatively  oLnnrd  cn  the  vest  ride  cf 
the  stream  test  "its  I">0,  101,  and  202  were  dug  alc-ng  the  proposed  spill- 
way route. 

Tr.  T.  ' . 13V  and  2 02  , hard  bodrod:  was  encountered  at  V — '.d  6 fact 
respectively.  In  T.  ~.  102,  r.c  bedrock  was  encountered  at  2.2  feet,  'out 
it  probably  could  be  e:oectcd  vrithin  a few  feet.  The  log  cf  T.  V.  200 
will  be  sufficient  tr  shev:  the  si.tcriai  encountered. 

T.  p.  100  •'.o'  - 0.3  brownish  gray  silty  sand 

0.3  - 2.5  Light  brown  silty  clay,  abundant  area 

2.5  - 3.0  Tine-  '..’ell  rounded  sircar,  sar.d  abundant 
water  at  3 ' 

3.0  - h.S  frowriish  gray  clay 

u.3  - 7*2)  Gray  sandy  gravel,  cuartz  p«  b les 

7.0  - bedrock  weathered  granite 

It  appears  fren  T.  $ that  it  would  be  advantageous  to  .rake  this 
the  location  of  the  principal  spillway.  Bedrock  was  encountered  at  6.5 
t,  and  it  appears  to  b<  uniform.  With  the  spillway  location  hero, 
the  cutlet  could  be  into  the  stream  channel. 

The  emergency  spillway  will  be  located  on  the  west  abut  • nt.  The 
material  to  be  exca,  -ted  is  shown  in  1'.  ?.  201,  2 02  , 2 03,  23'j,  ?05,  20'’, 
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material  excavated  fro;-'.  bids  Evillva-/  should  make  excellent 
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The  material  on  the-  flood  plain  and  are-end  the  edge  cf  the  pool 
area  appears  to  be  good  borrow  rate  rial  as  evidenced  by  7.  P.  371,  372, 
3"/2.  The  remainder  of  the  borrow  needed  can  be  obtained  from  this  sourc 

7.  P.  311  J.o'~  2.1  brown  silty  sand  topsoil,  some  .vie 

2 , j - 3*o  i-igr.t  crown  silt,  sons  clay 

3*5  - 5.0  Gray  to  brown  clayey  sand,  some  water  at 

5.0  - 6.0  blue  gray  clayey  sand,  log  at  7 feet,  s: 

fcably  old  soil  '/.one. 

£.0  -11.0  Sandy  gravel  quartz  pebbles  to  cobbles, 
subangolar  to  rounded,  sene  granite  fra; 
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conclusions  are  the  results  of  the  geologic  investigations  to 


date . 


Adequate  borrow  material  is  available. 

-c-drock  was  encountered  in  all  centerline  and  spillway  holes. 
Where  the  reck  v-.s  weathered,  the  hole  was  dug  to  firm  r ok  cr 


to  the  death  li-.it  of  the  back.hoe. 
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APPENDIX  V - STABILITY  ANALYSIS  SUMMARY 

Referring  to  Appendix  VI,  the.  conditions  used  for  stability  analysis 
and  the  results  were  as  follows: 

Height  of  Dam:  34  feet 
Width  of  crest:  14  feet 
Elevation  of  crest:  El.  465.0 
Downstream  slope:  1 vert,  on  2%  horiz.  to  toe 
Upstream  slope:  1 vert,  on  3 horiz.  to  El.  447.0 
1 vert,  on  10  horiz.  to  El.  445.0 
1 vert,  on  3 horiz.  to  El.  430.0 
Elevation  of  base  of  embankment:  El.  430.0 
Elevation  of  base  of  foundation:  El.  430.0 
Elevation  of  emergency  spillway  crest:  El.  459.5 
Seepage  drain  at  c/b  = 0.5 
Dry  unit  weight:  97.0  pcf 

Wet  unit  weight  (partially  saturated):  115.5  pcf 
Saturated  unit  weight:  120.0  pcf 
Submerged  unit  weight:  57.5  pcf 

Angle  of  internal  friction  for  saturated  condition:  31.0° 

Angle  of  internal  friction  for  partially  saturated 
condition:  31.0° 

Cohesion  for  saturated  condition:  0 psf 

Loading  condition:  Pool  level  at  emergency  spillway  crest. 
Minimum  factor  of  safety  for  upstream  slope  under  full 
drawdown:  1.40 

Minimum  factor  of  safety  for  downstram  slope  with  drain  at 
c/b  = 0.5:  1.96 
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